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Abstract 
Objective:  To test the feasibility of a Randomised Controlled Trial comparing face to face and 
remotely delivered word finding therapy for people with aphasia  
Design: A quasi-randomised controlled feasibility study comparing remote therapy delivered from a 
University lab, remote therapy delivered from a clinical site, face to face therapy and an attention 
control condition 
Setting: A University lab and NHS outpatient service  
Participants: Twenty-one people with aphasia following left hemisphere stroke  
Interventions:  Eight sessions of word finding therapy, delivered either face to face or remotely, 
were compared to an attention control condition comprising eight sessions of remotely delivered 
supported conversation.  The remote conditions used mainstream video conferencing technology. 
Outcome measures: Feasibility was assessed by recruitment and attrition rates, participant 
observations and interviews, and treatment fidelity checking.  Effects of therapy on word retrieval 
were assessed by tests of picture naming and naming in conversation. 
Results: Twenty-one participants were recruited over 17 months, with one lost at baseline.  
Compliance and satisfaction with the intervention was good.  Treatment fidelity was high for both 
remote and face to face delivery (1251/1421 therapist behaviours were compliant with the 
protocol). Participants who received therapy improved on picture naming significantly more than 
controls (mean numerical gains: 20.2 (remote from University);   41 (remote from clinical site); 30.8 
(face to face); 5.8 (attention control); p <.001).  There were no significant differences between 
groups in the assessment of conversation. 
Conclusions: Word finding therapy can be delivered via mainstream internet video conferencing.  
Therapy improved picture naming, but not naming in conversation.   
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Introduction 
Telerehabilitation enables patients to access remote rehabilitation services in their own homes, 
typically by using internet video conferencing technologies. There are efficiency savings for both 
patients and service providers, mainly because the need to travel is eliminated.  Such savings are 
particularly relevant in the context of stroke rehabilitation, where there are high levels of unmet 
need 
1,2,3
, and where demands on services are likely to increase. 
4
 
A number of studies have explored the use of telerehabilitation across a range of stroke services 
with promising findings. 
5
  However, the strength of evidence is low, with much of the data drawn 
from case series, 
6,7
 or feasibility studies. 
8,9
   A recent Cochrane review of telerehabilitation services 
for stroke concluded that there is insufficient evidence to guide practice. 
10
 
Applications of telerehabilitation in the domain of aphasia are even more preliminary.  A number of 
studies have shown that remote language assessment is reliable and acceptable to participants. 
11-15
 
There is also some evidence that remote administration of treatment can improve targeted skills, 
and achieve good levels of patient satisfaction. 
16- 23
 Two studies compared face to face with remote 
delivery of aphasia therapy. 
16, 18
  Results showed that treatment gains were either no different 
across delivery modes 
16 
or marginally better in the remote condition.
18
  
Although positive, the evidence base for telerehabilitation in aphasia is very limited.  Most previous 
treatment studies involved case series designs, 
17, 19, 20, 21
  and the largest involved only eight 
participants. 
18
 The two studies that directly compared face to face with remote therapy employed 
cross over designs, in which participants received both forms of treatment. 
16, 18
  As a result, some of 
the gains may have been due to the cumulative, rather than independent effects of therapy 
(although Fridler et al 
18
 were careful to examine, and dismiss, treatment order effects).   
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Previous investigations of remote therapy have also typically employed bespoke technological 
platforms. The use of ͚off the shelf͛ ǀideo conferencing systems, such as SkypeTM and FaceTime®, has 
not been tested, despite the fact that these, unlike bespoke systems, are freely available.  There is 
also a need to test these systems in routine clinical settings, as well as research laboratories. 
The current study aimed to test the feasibility of a randomised controlled trial, comparing remote 
and face to face therapy.  We additionally included an attention control condition, comprising 
remote supported conversation. The remote conditions employed a mainstream videoconferencing 
platform, and therapy was delivered from both a University lab and a clinical site.  Therapy for word 
retrieval was employed, as word retrieval deficits are widespread in aphasia and respond well to 
intervention. 
24, 25,26
  The treatment was specified in a manual and fidelity of delivery was examined.  
The study addressed the following questions: 
1. Can the same protocol of word finding therapy for people with aphasia be delivered face to 
face and remotely via mainstream internet videoconferencing technology? 
2. Is treatment fidelity affected by delivery modes? 
3. Do participants with aphasia comply with and express satisfaction with the treatment 
protocol; and do those in the remote condition find the technology accessible? 
4. Does therapy improve word retrieval in naming tasks and conversation, and more so than an 
attention control intervention? 
Method 
The project received clearance from the Ethics Committee of the School of Health Sciences, City 
University London, the NRES Committee South East Coast – Surrey (12/LO/1932) and the Research 
and Development office of the clinical site used in the study. 
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This study was a quasi-randomised, repeated measures trial, comparing 4 intervention groups:  (i) 
remote therapy delivered from a University lab (ii) remote therapy delivered from a clinical site, (iii) 
face to face therapy and (iv) an attention control condition.  All participants were measured at four 
time points: week 1 (first baseline), week 4 (second baseline), week 8 (post therapy), week 14 
(follow up).  The study took place between March 2012 and November 2013. 
Participants were recruited from community stroke groups in London, from the membership of a 
University aphasia research clinic, via an inner London NHS rehabilitation service and through 
self/relative referrals (e.g. from individuals who read about the project on line).  The total 
recruitment period was 17 months.  Participants were provided with information materials designed 
to be accessible to people with aphasia, 
27
 and given a verbal explanation of the project.  They were 
given at least 24 hour consideration time before written consent was obtained.  Participants without 
the capacity to consent were not approached or recruited. 
The following eligibility criteria were identified at screening:  participants were at least 6 months 
post a left hemisphere stroke; they had word finding difficulties due to aphasia (scoring between 
20% and 70% correct on the spoken picture naming subtest of the Comprehensive Aphasia Test 
(CAT); 
28 
they demonstrated picture recognition and memory skills (scoring at least 70% on the CAT 
semantic and recognition memory subtests); they showed no signs of visual neglect (scoring within 
normal limits on the CAT line bisection test); they had no hearing loss greater than 40dB (established 
via pure tone audiometry); they had no secondary neurological diagnosis such as dementia; they 
were not receiving speech and language therapy elsewhere.  Participants were also required to 
nominate a family member, friend or volunteer who could act as their partner in a conversation 
assessment and, if relevant, support their use of technology.  Partners had no neurological 
impairment and no significant hearing loss.   
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Following screening, eligible participants were assigned to one of the 4 intervention groups.  For 
logistical reasons
1
 the first 5 recruits were assigned to remote therapy delivered from a University 
lab.  The remaining recruits were randomly assigned to the other three interventions (see figure 1).  
Randomisation was conducted by a member of the team who was blind to referral and screening 
data using a computer generated randomisation table. Randomisation was blocked, to ensure that 
equal numbers were assigned to each condition.  Consecutive recruits were referred to the team 
member who consulted the table to assign participants. 
The study employed two remote therapy groups.  Five participants were treated from a University 
lab, and five from a clinical site.  This enabled us to explore the feasibility of using mainstream 
remote technologies from different settings.  We envisaged that there might be additional barriers 
in the National Health Service context, e.g. relating to treatment space, technology availability or 
concerns about data protection. 
Interventions 
Those assigned to the therapy conditions received 8 one hour sessions of therapy delivered twice a 
week.  Treatment aimed to improve spoken word production and followed a standard protocol, 
written in a manual. Each participant worked on 50 words, and each word was targeted at least once 
per session (the order of therapy stimuli varied systematically across sessions).  Participants were 
provided with a work book, comprising pictures of their target words. The therapist worked with a 
corresponding book, which also delineated the tasks and cues that were to be used with each word.  
The therapy tasks were as follows: 
Semantic verification: The therapist pointed to the target picture and asked two yes/no questions 
about the properties of the item (e.g. for Lemon: ͚CaŶ Ǉou sƋueeze it?͛; ͚Is it sǁeet?͛Ϳ 
                                                          
1
 This wing was funded by an award from the Bupa Foundation, received prior to the funding for the rest of the 
study 
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Picture naming: The therapist pointed to the picture and asked the participant to name it. If the 
participant was successful they were asked to repeat the word three times. 
If the participant was unable to name the item the therapist offered the following cues (in the given 
order): 
1. Semantic cue (e.g. for Lemon: ͚We eat it ǁith sugaƌ oŶ paŶĐakes͛Ϳ 
2. Sentence or phrase completion cue ;e.g. ͚Souƌ as a ….͛ Lemon) 
3. First phoneme (sound) cue ;͚It ďegiŶs ǁith /l/͛Ϳ 
4. First syllable cue ;͚It ďegiŶs ǁith /lƐ/͛Ϳ 
5. Provision of the whole word for repetition. 
 
Once the word was produced, the participant was asked to repeat it three times.  If they were 
unable to say it, the therapist repeated the word three times.   
All treatment sessions were video recorded for the purpose of fidelity checking. 
Self administered practice: In addition to the therapist led treatment, participants in all therapy 
groups were provided with a simple, computer-based home practice task.  It took the form of a 
Microsoft Powerpoint
TM
 presentation that showed pictures of each target word.  Participants were 
instructed to try naming each picture.  If they were unable, they clicked on a blue microphone icon 
for a first phoneme cue.  If this failed to elicit the word, they clicked on a green microphone icon for 
a whole word cue.  Participants were encouraged to carry out the practice task on all their words at 
least 3 times a week.   
Face to face therapy was delivered in a University lab.  Participants travelled twice a week to the 
University for eight individual sessions. Remote therapy was administered via FaceTime using iPads.  
A prior consultation process, involving people with aphasia, identified this as the preferred 
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technology, on grounds of ease of access and quality of transmission. Prior to therapy, the remote 
participants, together with their partners, received at least one technology training session.  This 
covered: Introduction to the iPad (e.g. turning on and off, using the stand, charging); connecting to 
the internet; receiving and ending FaceTime calls; adjusting the volume and trouble shooting (e.g. 
for when the connection is poor).  Training was supported with simplified written and pictorial 
instructions, which were given to participants and their partners. 
Following training, therapy was delivered twice a week for four weeks.  The therapist called 
participants from the University or hospital clinic using a Mac Computer or iPad, and they received 
the calls at home using an iPad loaned from the study (one participant preferred to use Skype on his 
own PC). If necessary, participants were also provided with a mobile WiFi device and data allowance.  
Participants were instructed to use their workbook while receiving calls, so that the above naming 
and cueing protocol could be followed.  
Participants assigned to the attention control condition received 8 remote conversation sessions.  
These were delivered over the internet using FaceTime.  Sessions were scheduled twice a week (8 
hours in total).  As in the remote therapy groups, participants were loaned iPads and received initial 
training sessions in the use of the technology (content outlined above).   
The conversations were conducted with students of speech and language therapy based in the 
University; i.e. students contacted participants from a Mac computer or iPad, and participants 
received the calls at home using the loaned iPad.  Prior to their involvement, students received a half 
day training session in supported conversation and in the use of FaceTime. For example, this 
covered: how to initiate conversation topics and how to encourage initiation on the part of the 
aphasic person; how to adapt communication for people with aphasia; how to resolve 
communication breakdowns; how to use the technology, and how to support people with aphasia in 
its use. Students were provided with a handbook covering these points and offering further advice. 
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Fidelity checking 
Fidelity checking of therapy was conducted by a researcher who was not otherwise involved in the 
study. A fidelity checklist was developed, which covered each stage of the treatment protocol as 
described in the manual, and recorded any deviations from it.  Fifteen treatment sessions were 
checked (12.5% of the total).  These comprised 5 from each therapy condition, with one video 
randomly selected from each participant. Three videos were double coded to check reliability, with 
100% agreement.  The second coder was not involved in treatment delivery. 
Measures 
Feasibility measures consisted of recruitment and attrition rates and the results of fidelity checking. 
PaƌtiĐipaŶts͛ compliance and satisfaction with the protocol was also assessed by observations and 
interviews that were conducted by a Human Computer Interaction (HCI) researcher who was not 
involved in treatment delivery.  Fourteen participants were selected arbitrarily for observation and 
interview, with at least 3 from each condition.  The selection was made by the HCI researcher, purely 
from their group and participant number.  Observations and interviews took place towards the end 
of the intervention phase (in sessions 7 or 8).  Participants in the remote conditions were also asked 
to rate aspects of the technology, such as the sound quality, and their level of competence in using 
it.  Ratings were on a five point scale, supported by descriptive anchors.  Compliance with the self-
administered practice, for those in the therapy groups, was explored by asking participants to 
complete a simple diary of sessions undertaken. When these were not returned participants were 
simply asked about their homework.   
The effect of therapy on word retrieval was assessed via two outcome measures that were 
administered twice before (week 1 and week 4) and twice after (week 8 and week 14) therapy, see 
figure 1. The primary measure was a test of spoken picture naming.  This test is sensitive to therapy 
induced change 
26
 and the materials have at least 95% name agreement when tested with healthy 
10 
 
controls.
29
  190 pictures were presented for naming at week 1 and week 4.  Each paƌtiĐipaŶt͛s 
responses ǁeƌe eǆaŵiŶed iŶ oƌdeƌ to seleĐt ϭϬϬ ͚diffiĐult͛ iteŵs that ǁould ƌeŵaiŶ iŶ the 
experiment.  These comprised: items that were failed in both tests, items that were failed in one test 
and (if relevant) a random selection of correctly named items.  These 100 words were tested again 
after therapy (at week 8) and at follow up (week 14).  For participants who received therapy, the 100 
words were randomly assigned to two sub-sets.  One formed the treated sub-set. The other was 
untreated.  T-test comparisons confirmed that the sub-sets did not differ with respect to word 
frequency, familiarity, imageability or length. 
In almost all cases, the naming assessments were administered by a member of the research team 
who was not involved in the paƌtiĐipaŶt͛s theƌapǇ.  However, it was difficult to blind assessors to the 
time point.  Therefore, assessments were video recorded and 28 of the week 8 and week 14 
assessments (70% of the data) were double scored by a researcher who was blinded with respect to 
the group allocation and time point. The percentage agreement across the blind and non blind 
scorers was 91.8%; and the intraclass correlation coefficient was .945 (p<.001). 
The secondary measure was an assessment of conversation.  Participants were recorded in 
conversation with their partner at each assessment point.  The topic was unconstrained and the 
ƌeseaƌĐheƌ ǁas Ŷot pƌeseŶt.  CoŶǀeƌsatioŶs took plaĐe iŶ paƌtiĐipaŶts͛ hoŵes, oƌ at the UŶiǀeƌsitǇ oƌ 
Hospital clinic, and lasted approximately 10 minutes.  The central 5 minutes was transcribed and 
analysed using the POWERS procedure. 
30 
This procedure aims to quantify word retrieval during 
conversation.  The measure correlates with other assessments of word production 
31
, and is sensitive 
to therapy induced change. 
29
 
Three POWERS indices were used to explore change over time: 
11 
 
Proportion of substantive turns: This was the proportion of conversational turns produced by the 
participant with aphasia that included at least one content word (a noun, verb, adjective, adverb or 
numeral). 
 
Mean number of content words per turn: This was the total number of content words produced by 
the participant with aphasia divided by the number of their turns. 
 
Mean number of nouns per turn: This was the total number of nouns produced by the participant 
with aphasia divided by the number of their turns. 
 
The transcription and scoring was conducted by researchers who were blinded to group assignment 
and to the time point. 
 
Results 
Recruitment, Retention and Participant Characteristics 
Figure 1 reports participant recruitment and retention through the study. Twenty one participants 
were recruited from a total of 45 screened, a conversion rate of 46.6%. Non recruitment was almost 
entirely due to participants not meeting the selection criteria.  Attrition was low. One person did not 
complete the baseline tests for family reasons, and one failed to complete the week 14 conversation 
assessment due to hospitalisation.  All participants who completed baseline received the allocated 
intervention. 
 
Table 1 summarises the demographic and screening data for the 20 participants who received 
intervention.  The table indicates that participants who received remote therapy from the University 
were, on average, older than the other groups and had more chronic aphasia. Their naming scores 
also appear lower. However, t-test comparisons revealed no significant differences between any of 
12 
 
the groups (p>.05) with respect to age, time post stroke onset, or any of the screening scores.  When 
asked about prior computer experience, 71% of the participants indicated that they had used a 
computer before their stroke.  Groups did not differ with respect to prior computer use. 
 
Insert Figure 1 and Table 1 about here 
 
Feasibility of the Intervention 
Participants complied well with the protocol, with no missed sessions in any of the conditions.  
Human Computer Interaction observations showed that most of the participants in the remote 
groups mastered the technology and rated their competence highly, although two depended on 
theiƌ paƌtŶeƌ͛s suppoƌt foƌ soŵe of the fuŶĐtioŶs ;see taďle 2).  Most participants also gave good 
ratings for connectivity and for the visual and sound quality. Problems with connectivity were 
tolerated well, e.g. participants indicted that they were solved by redialling or moving the iPad to a 
different room.  All participants in the therapy groups reported that they undertook at least 2 
independent practice sessions per week. 
 
Participant interviews asked about overall satisfaction with the intervention.  Their response was 
supported by a 3 point scale, accompanied by descriptors and a happy, neutral or sad face.  All bar 
oŶe of the paƌtiĐipaŶts seleĐted ͚good͛ and the happy face.  The exception (who received remote 
therapy from the University) indicated that her feelings were neutral.  
 
Insert Table 2 about here 
One feasibility issue emerged at the clinical site.  Initially, permission to use a mainstream internet 
video conferencing platform was withheld.  This, however, was overturned following discussion with 
a senior clinical manager (see discussion). 
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Treatment Fidelity 
A total of 1421 therapist behaviours were coded during fidelity checking, across the 15 treatment 
videos.  Of these 1251 (88%) were compliant with the protocol.  The level of compliance was highest 
in remote therapy delivered from the University (93%).  This compared to 82% in remote therapy 
from the clinical site and 86% in face to face therapy.  Almost all deviations involved either the 
addition or omission of cues, driven by participant behaviours and preferences.  For example, 
additions included the provision of further semantic cues or correction of articulation errors.  
Omissions mainly involved missing out a step in the cueing hierarchy.   
 
Figure 2 reports the distribution of fidelity scores across individual sessions.  The two low scoring 
sessions (55% and 57%) both involved remote therapy delivered from the clinical site.  In one session 
the protocol deviation occurred because the patient became distressed.  The other achieved low 
scores because phonological cues were omitted and naming was repeated twice rather than three 
times per item. 
 
Impact of Therapy on Word Retrieval 
Table 3 reports mean scores on the 100 item naming test, across the four groups.  The first mixed 
factor ANOVA examined change over time in the total scores across the four intervention groups. 
Both main effects were significant (Time: F (3,48) = 134.4, p<0.001, p2=.894); Group: F (3, 16) = 
11.62, p<0.001, p2=.682) and there was a significant interaction (F (9, 48) = 14.89, p<0.001, 
p2=.736).  The results show that naming in all the therapy groups improved after intervention at 
week 8, with gains well maintained at week 14.  In contrast, scores were largely unchanged in the 
attention control group.  Table 4 illuminates these very contrastive gains.   Follow-up single case 
analyses also showed that individual gains were highly significant for all participants in the therapy 
groups (Scores on treated words at week 4 and week 8 compared with McNemar chi square statistic, 
p <0.005). 
14 
 
 
Insert Table 3 and Table 4 about here 
 
The second analysis examined the effect of treatment in more depth, so only included the three 
groups that received therapy.  The within factors were time (4 levels: week 1, week 4, week 8 and 
week 14) and item (2 levels: treated words & untreated words).  The between factor was group (3 
levels: Remote therapy from the University; Remote therapy from the clinical site & Face to face 
therapy).  This analysis produced a main effect of time (F (3, 36) = 129.37, p<0.001, p2=.915).  
Pairwise comparisons showed no difference between week 1 and week 4 or between week 8 and 
week 14, but highly significant differences between week 4 and week 8 and between week 4 and 
week 14 (p <0.001).  There was also a main effect of item (F (1, 12) = 57.887, p<0.001, Partial Eta 
Squared .828), indicating that treated words were named significantly better than untreated words.  
The main effect of group was also significant (F (1, 12) = 12.756, p<0.001, p2= .68).  Pairwise 
comparisons showed that the group receiving remote therapy from the clinical site scored more 
highly than both other groups (p <0.05), and that the face to face group scored more highly than the 
remote University group (p<0.05).  
 
Three interactions were significant.  The first was time by item (F (3, 36) = 36.04, p<0.001, p2=.75), 
showing that treated items improved more over time than untreated items.  The second was time by 
group (F (6, 36) = 5.51, p<0.001, p2=  .479). This showed that the groups differed with respect to 
their gains (see table 4).  Those who received remote therapy from the clinical site improved the 
most.  The third interaction was time by item by group (F (6, 36) = 2.62, p<0.05, p2= .304). This 
showed that the groups differed in the degree to which gains occurred on treated or untreated 
items.  Those who were treated remotely from the clinical site made gains in their naming of both 
treated and untreated words.  While improvements in the other two groups were largely confined to 
treated words (see table 3). 
15 
 
 
Table 5 reports the mean scores on the three conversational indices across the four assessment time 
points.  For the one participant who failed to complete week 14, the last available data point was 
entered into the analysis.  Anova analyses were used to examine change over time on each index, 
with treatment mode as the between group variable.  These analyses yielded no significant main 
effects and no interactions.  Thus none of the intervention groups displayed improved word finding 
in conversation, as assessed by the POWERS procedure. 
 
Insert Table 5 about here 
 
Sample Size Calculation for a Non Inferiority Trial (Alpha 1%; Power 90%) 
Power was calculated for a definitive non inferiority trial.  This would aim to ensure that remote 
delivery of therapy does not result in worse outcomes than face to face delivery.  The calculation 
was based purely on data from the primary outcome measure (picture naming).  It assumed that a 
difference of 10% or more on this measure is clinically meaningful and assumed a SD of 18.3, which 
was the SD of words named correctly at week 14 by the 15 treated participants in the pilot.  The 
calculation indicated that 176 participants (88 per group) are required to be 90% sure that the lower 
limit of a one-sided 99% confidence interval (or equivalently a 98% two-sided confidence interval) 
will be above the non-inferiority limit of -10. 
 
Discussion 
This study demonstrates that the delivery of remote word finding therapy for people with aphasia, 
using mainstream video conferencing technology, is feasible.  Participants did not resist 
randomisation to the remote therapy condition.  Indeed some expressed relief that they did not 
have to travel.  All participants completed therapy, regardless of condition.  Most of those who 
received remote intervention became independent in their use of the technology; and mean self 
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ratings for competence in using the technology and for the quality of transmission were high.  
Participants expressed good levels of satisfaction with all the interventions offered in this study, 
including the remote conditions. 
 
There was no indication that remote delivery threatened treatment fidelity.  Treatment fidelity is 
rarely assessed in aphasia therapy studies 
32
 and there is no consensus on how this should be done 
(although see suggestions in Kadaravek & Justice 
33
).  The current study coded individual therapist 
behaviours as compliant/not compliant with the treatment manual.  This very stringent procedure 
showed that there were deviations from the protocol, e.g. because cues prescribed in the manual 
were omitted or augmented.  Treating therapists indicated that this was in response to individual 
participant preferences.  However, compliance was not adversely affected by remote delivery.  
Indeed, levels of compliance were highest in one of the remote conditions.  
 
One feasibility problem that did emerge concerned the use of the mainstream internet technology 
from the clinical site. The hospital Information Technology department argued that their bespoke 
platform, delivered on personal computers, should be used, as this allowed all calls to be audited 
and excluded unauthorised users.  The hospital branding would also reassure participants that calls 
were genuine. Unfortunately, the platform was not accessible to people with aphasia, largely 
because users had to respond to an email invitation in order to receive calls.  The use of FaceTime 
was eventually approved by a senior clinical manager, because participants knew and recognised the 
therapist researchers and because the therapy sessions did not involve sensitive communication.   
 
There are widespread concerns about data protection in the remote delivery of health services.  For 
example, over half the respondents to a recent European Commission consultation into eHealth 
expressed anxieties about security and privacy when mobile devices are used in health care.
34
   
Clearly any follow up trial will need to tackle such concerns.  It is encouraging that they could be 
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overcome in our feasibility study when the nature of the remote communication was clarified with 
managers. 
 
Another feasibility issue relates to the recruitment rate, in that it took 17 months to recruit 21 
participants, at a rate of 1.2 recruits per month.   The slow recruitment was partly due to the 
proportion of excluded participants, which exceeded 50%.  The dominant reason for exclusion was a 
failure to satisfy the selection criteria, because word finding was either too severely or too minimally 
impaired.  Only one exclusion occurred because the individual withheld consent. 
 
Our recruitment and conversion rates were similar to those reported in other trials of speech and 
language therapy following stroke. 
35, 36
  For example, Palmer and colleagues 
35
 report a recruitment 
rate of 1.4 participants per site per month, with a site consisting of all speech and language therapy 
departments and voluntary sector organisations in a region; and in their trial 59% of those screened 
were excluded.  It seems that recruitment to aphasia therapy trials is challenging.  This may be 
because at least some people with aphasia are not in touch with referring agencies. The variability of 
aphasia also makes it very likely that a proportion of those referred to a trial will not meet the 
selection criteria.   
 
Turning to clinical outcomes, both remote and face to face therapy benefited word retrieval, 
although only on our primary measure of picture naming.  The groups who received therapy made 
average gains of between 20.2 and 41 on the 100 item naming test, compared to the mean gain of 
5.8 achieved by the attention control group.  The therapy gains were very well maintained at the 
final assessment, which took place 6 weeks after therapy had ceased. The lack of non-responders to 
therapy was a particularly impressive feature of the results, with all treated participants showing 
significant individual gains.   
 
18 
 
Although all the therapy groups improved, their gains varied.  Those who were treated remotely 
from the clinical site improved the most, and demonstrated change on both treated and untreated 
words.  In contrast, the group that received remote therapy from the University showed the smallest 
margin of change, with benefits that were more confined to treated words. These differences are 
difficult to interpret, given the low power of the study.  They may reflect inequalities in baseline 
naming skills, 
37
 as the group that improved the most also achieved the highest naming scores in the 
pre therapy assessments.  Crucially, the differences do not seem to be due to delivery mode.  
Overall, the ten people who received remote therapy achieved a very similar mean change to those 
who received face to face therapy. 
 
The striking gains on the picture naming test were not matched by improvements on the secondary 
measure of conversation.  None of the indices measured by the POWERS procedure showed change 
over time, and there were no group effects.  Thus there was no evidence that any of the 
interventions employed in this study affected word finding in conversation.  
 
Demonstrating therapy induced change in conversation is difficult, given the many variables that 
impact upon any test procedure. 
29, 38
  This null result may, therefore, reflect test sensitivity.  
However, the POWERS measure has been shown to correlate well with naming test scores, 
31
 and 
has demonstrated change in previous therapy studies. 
29, 39, 40
  An alternative explanation may lie in 
the therapy dose and/or content.  Participants received only 8 hours of therapist led intervention, 
supplemented by homework practice.  This low dose was clearly sufficient to improve picture 
naming, but may be insufficient to change conversation.  The focus of therapy was also purely on 
single word production. The inclusion of more conversational tasks might have promoted greater 
generalisation.  A third explanation may relate to the pattern of naming gains.  With the exception of 
the group treated remotely from the clinical site, most participants only improved on the words that 
were practised in therapy.  It seems likely that unconstrained conversation can only benefit when 
19 
 
naming gains extend to untreated words. Indeed the group treated from the clinical site was the 
only group that showed a trend towards improvement on the conversation measure (see table 5). 
 
Before considering the implications of this study for any follow up, some substantial limitations need 
to be acknowledged. Assignment to groups was not fully random, since the first five recruits were 
allocated to remote therapy from the University.  Although the intervention groups did not differ 
significantly on their demographic or screening scores, the power to detect change was low, given 
that there were only five people per group.  More extensive testing might also have revealed 
disparities in baseline naming abilities or in other cognitive and linguistic factors that may have 
influenced the response to treatment.   
 
Further limitations relate to blinding.  Participants could not be blinded with respect to their 
intervention; i.e. they obviously knew whether they were receiving face to face or remote therapy. 
More positively, there was no indication that one intervention was perceived by participants as less 
valuable than the others.  For example, participants did not resist randomisation to any group, and 
comments from at least some of the participants suggested that even the attention control was 
perceived as an active intervention.  Although assessments were largely administered by non-
treating therapists, assessors were not blind to the time point, with the concern that this might 
inflate post therapy scores. This problem was mitigated by blind scoring; i.e. 70% of the naming 
assessments conducted at weeks 8 and 14 were subjected to secondary scoring by a blinded 
assessor, and all conversation assessments were scored blind.   
 
There were also limitations in the study sample.  Participant numbers fell short of recommended 
sample sizes for pilot studies. 
41,42
  The age profile of the sample was also atypical of stroke.  Twelve 
participants (60%) were below the age of 65, despite the fact that only a quarter of all strokes occur 
in this age group. 
43
  Most participants (71%) in our sample also had pre-stroke computer 
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experience.  This probably reflected their age, given that this is a strong determinant of computer 
use. 
44
 A positive response to remote therapy might be more difficult to achieve with an older 
sample, and with individuals who have more limited prior exposure to computers, although it is 
worth noting that among our participants even those with little prior computer experience were 
able to master the technology. 
 
The proportion of participants entering the study out of the total screened was low (46.6%). This 
gives rise to a further concern that therapy was tested with a highly selective sample.  The majority 
of those who were excluded (21/24) did not meet the naming criteria.  Relaxing these criteria would 
have permitted wider recruitment and possibly made the sample more reflective of the general 
population with aphasia.  Conversely, as the therapy was focussed on word finding, it was important 
to ensure that this was a likely priority for those recruited.   
 
In conclusion, we consider the implications for follow up research.  This study found that word 
production, at least in picture naming tasks, was improved by therapy more than by the attention 
control condition, and this gain was regardless of delivery.  However, the comparison between 
delivery modes needs further testing, via a fully powered non inferiority RCT.  Our power calculation 
suggests that this should target 176 participants, with 88 per treatment arm. Achieving this number 
with our slow recruitment rate would be difficult.  However, we only recruited from one NHS 
rehabilitation service, with all other referrals coming from the community.  A larger trial would aim 
to recruit from all services in a region, as was the case in Palmer et al. 
35
  The target for the definitive 
trial could be met in 25 months, by recruiting from 5 regional sites at their rate of 1.4 recruits per 
month. 
 
As already discussed, the sample tested in this feasibility study may not be representative of the 
wider stroke population, at least in terms of age.  Further demographic variables, e.g. relating to 
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education and social and economic status were not collected, so there may have been additional 
imbalances.  Recruiting from multiple sites, and from both health and community sources, should 
ensure that the sample in the larger trial is more representative. 
 
The possible relationship between the therapy gain and baseline naming skills observed in this 
feasibility study suggests that naming should be extensively screened and randomisation stratified 
by naming severity.  More extensive language and cognitive screening may also identify outcome 
predictors that could inform decisions about treatment candidacy. 
37
 
 
In terms of intervention, we have shown that remote therapy can be administered successfully not 
just from a University lab, but also from a routine clinical site.  The latter can therefore be employed 
in the remote arm of the larger trial.  Modification of the therapy content in the larger trial should 
be considered, to promote generalisation of gains to conversation.  This might involve raising the 
dose and including communicative as well as single word tasks in therapy.  
29
 
 
Turning to assessment, a follow up study should explore word finding gains in conversation as well 
as naming.  However, further constraints might be imposed on the conversational measure, e.g. so 
that the use of treated words can be explored. The assessment regime should also include a long 
term follow up, well beyond the 6 weeks used in the current study.  Finally, a larger trial should 
include an economic assessment,
45
 so that the cost effectiveness of face to face and remote therapy 
can be compared. 
 
Clinical Messages 
 Remote administration of word retrieval therapy for people with aphasia was feasible and 
acceptable to participants. 
22 
 
 Remote and face to face therapy improved word retrieval more than an attention control 
intervention. 
 A definitive, non inferiority RCT trial is needed to compare remote and face to face therapy 
delivery; this will require 88 participants per treatment arm. 
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Table 1: Participant Characteristics 
 
 Remote from 
University 
Remote from 
clinical site 
Face to face Attention control 
Mean age (SD) 
 
 
 
67.2  
(6.98) 
58.6 
(14.38) 
57.8 
(15.14) 
53 
(13.93) 
Mean months 
post stroke (SD) 
 
 
53.4 
(28.81) 
31.8 
(14.11) 
35.2  
(33.16) 
20.2 
(10.64) 
Gender 
 
 
 
3 Men 
2 Women 
4 Men 
1 Woman 
3 Men 
2 Women 
4 Men 
1 Woman 
Mean CAT 
semantic memory 
score (SD) 
 
9 
(1.22) 
9.8 
(.45) 
8.4 
(.89) 
9 
(1) 
Mean CAT 
recognition 
memory score 
(SD) 
9.4 
(.89) 
9 
(.71) 
9.6 
(.55) 
9.6 
(.89) 
Mean CAT 
naming score (SD) 
 
 
15.4 
(7.5) 
27.4 
(5.94) 
20.2 
(8.84) 
15.6 
(6.94) 
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Table 2: Summary of Human Computer Interaction observations and rating scores across 11 
participants in the remote therapy and supported conversation conditions 
Function Observations Mean Rating Score*(SD) 
Starting the iPad 9 prompt and independent; 2 
assisted by partners. 
1.72 (1.42) 
Starting FaceTime 8 prompt and independent; 1 
achieved after errors; 2 assisted 
by partners 
2.09 (1.7) 
Answering the call All prompt and independent 1.72 (.9) 
Ending the call Most commented that the 
therapist/students ended calls; 
8 demonstrated awareness of 
how to end calls 
2.23 (1.29) 
Charging the iPad Only five participants were 
observed on or asked about 
this function; All took 
responsibility for charging 
Not rated 
Connectivity Connectivity was good in all 
observed sessions. 2 
participants reported losses of 
connectivity in previous 
sessions which were solved by 
re-dialling or moving the iPad. 
1.9 (1.37) 
Sound quality  In all observed sessions sound 
was good; 7 recalled previous 
occasions when sound was 
poor but noted that this was 
the exception.  
1.68 (.63) 
Visual quality Visual quality was good in all 
observed sessions; 6 reported 
that the screen occasionally 
froze but indicated that this 
resolved quickly. 
1.45 (.69) 
 
* 1 – 5 Rating Scale, with 1 positive
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Table 3: Mean scores (SD) per group on the naming assessment over the four time points 
 
N = Number of items that were treated and/or assessed 
  
 Week 1 Week 4 Week 8 Week 14 
 Treated 
N= 50 
Untreated 
N = 50 
Total 
N = 100 
Treated 
N= 50 
Untreated 
N = 50 
Total 
N = 100 
Treated 
N= 50 
Untreated 
N = 50 
Total 
N = 100 
Treated 
N= 50 
Untreated 
N = 50 
Total 
N = 100 
Remote 
from 
University 
 
0.4  
(.89) 
1.0 
(1.41) 
1.4 
(1.95) 
.4 
(.89) 
.6 
(1.34) 
1.0 
(2.24) 
18.0 
(4.95) 
3.2 
(3.70) 
21.2 
(5.89) 
16.8 
(7.63) 
4.6 
(2.7) 
21.4 
(7.23) 
Remote 
from 
clinical 
site 
5.2  
(1.92) 
5.8 
(2.17) 
11.0 
(3.08) 
8.6 
(5.03) 
6.4 
(1.95) 
15.0  
(6.82) 
31.8 
(4.38) 
24.2 
(5.07) 
56.0 
(7.78) 
30.0 
(5.10) 
25.2 
(4.21) 
55.2 
(8.98) 
Face to 
face 
 
 
1.0 
(2.24) 
2.6 
(3.44) 
3.6  
(5.50) 
3.8  
(4.66) 
3.4 
(3.91) 
7.2 
(8.41) 
26.4 
(9.45) 
11.6 
(7.89) 
38.0 
(16.4) 
26.8 
(11.78) 
12.6 
(6.8) 
39.4 
(17.88) 
Attention 
control 
 
 
  4.8  
(10.73) 
  3.8 
(7.95) 
  9.6 
(10.14) 
  9.8 
(12.28) 
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Table 4: Mean difference in total naming scores between week 4 and week 8, and week 4 and week 14 (95% CI)  
 
 
 Week 4 vs Week 8 Week 4 vs Week 14 
Remote therapy from 
University 
20.2 (14.98 – 25.42) 20.4 (10.72 – 30.08) 
Remote therapy from clinical 
site 
41 (29.72 – 52.28) 40.2 (32.89 – 47.51) 
Face to face therapy 30.8 (13.56 – 48.04) 32.2 (16.34 – 48.06) 
Attention control 5.8 (.15 –11.44) 6 (-1.02 – 13.02) 
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Table 5:  Results from the assessment of conversation: Mean scores (SD) per group for the POWERS indices over the four assessment time points 
 
 Week 1 Week 4 Week 8 Week 14 
 Proportion 
substantive 
turns 
Content 
words 
per turn 
Nouns 
per turn 
Proportion 
substantive 
turns 
Content 
words 
per turn 
Nouns 
per turn 
Proportion 
substantive 
turns 
Content 
words 
per turn 
Nouns 
per turn 
Proportion 
substantive 
turns 
Content 
words 
per turn 
Nouns 
per turn 
Remote 
from 
University 
.66  
(.22) 
2.92 
(4.71) 
1.34 
(1.78) 
.56 
(.14) 
4.24 
(7.70) 
2.03 
(3.45) 
.55 
(.14) 
3.09 
(4.77) 
1.65 
(2.34) 
.60 
(.09) 
3.65 
(5.91) 
1.96 
(3.1) 
Remote 
from 
clinical 
site 
.62 
(.18) 
1.41 
(.74) 
.43 
(.18) 
.53 
(.29) 
1.56 
(.96) 
.5 
(.47) 
.86 
(.09) 
2.62 
(1.81) 
.70 
(.41) 
.74 
(.15) 
2.36 
(1.80) 
.63 
(.22) 
Face to 
face 
 
 
.77 
(.25) 
2.39 
(2.25) 
1.16 
(1.71) 
.66 
(.23) 
1.98 
(1.54) 
.85 
(.66) 
.74 
(.24) 
1.9 
(1.39) 
.65 
(.44) 
.66 
(.17) 
1.99 
(1.12) 
.81 
(.46) 
Attention 
control 
 
 
.68 
(.22) 
1.92 
(.830 
.73 
(.76) 
.66 
(.21) 
1.95 
(.37) 
.95 
(.75) 
.59 
(.28) 
2.49 
(2.3) 
.88 
(.77) 
.73 
(.19) 
2.16 
(1.69) 
.66 
(.32) 
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Figure 1: Participant recruitment and retention 
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Screened for 
eligibility = 45 
Excluded = 24 
Did not meet naming criteria = 21 
Hearing loss = 2 
Declined = 1 
 
Week 1 
Baseline Assessment = 21  
Did not complete = 1 
(family reasons) 
4 weeks no intervention 
T2 Baseline 
Assessment = 20 
Remote therapy 
from University 
= 5 
Remote therapy 
from clinical site 
= 5 
Face to face 
therapy  
= 5 
Attention control 
= 5 
Week 8 
Assessment = 5 
Week 8 
Assessment  = 5 
Week 8 
Assessment  = 5 
Week 8 
Assessment  = 5 
6 weeks no intervent ion  
Week 14 
Assessment = 5 
Week 14 
Assessment  = 5 
Week 14 
Assessment  = 4* 
Week 14 
Assessment = 5 
* 1 participant failed to complete 
week 14 conversation assessment; 
week 8 data point carried forward in 
analysis 
Week 4 
Baseline Assessment = 20 
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Figure 2: Distribution of fidelity scores (% of compliant therapist behaviours) across the 15 individual 
sessions 
 
 
 
 
 
 
 
 
 
 
 
 
